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Neighbor[-2][2]
Neighbor[-2][1]
Neighbor[-2][0]
Neighbor[-2][-1]
Neighbor[-2][-2]
Neighbor[-1][2]
Neighbor_North
             _West
Neighbor_West
Neighbor_South
           _West
Neighbor[-1][-2]
Neighbor[1][2]
Neighbor_North
          _East
Neighbor_East
Neighbor_South
         _East
Neighbor[1][-2]
Neighbor[2][2]
Neighbor[2][1]
Neighbor[2][0]
Neighbor[2][-1]
Neighbor[2][-2]
Neighbor[0][2]
Neighbor_North
Neighbor_South
Neighbor[0][-2]
j :  Second dimension
 i : First dimension
Displacement according to i Displacement according to j
!<z|UxIs!®  Ðasz]Î/9yz|UË9«+yp1s1sz|UpaaI}z|­1z|1zÅrsQyªz[D11s{<Îs{|
J
,:9/7+<,
G
H:H$H$H$H$H  <M9$36*'K-*')?'5'7 5   9:,$,6*/@9-, )+5 89 ,:9/7+) 8 F ,$?/7@E.9  =+5K$<, 
 )+5B#,:9 F 9/73+9B .M9$?*@'@85$KIB 0-*-,;)IB 39$,;) B .+5K$)'@B  5 F )'@B 7 
B !5'='7
J
KM9$3$9$?;NM9$,
G
H:H$H$H$H$H  <M9$36*'K-*')?'5'7 5   9:,$,6*/@9-, )+5 89 KM9$3$9$?;NM9;< 8 F ,:?/7@ .9  =+5'K$<M,
 $K+5  B,$9/ F 9/73-9B .9:?*@'@8 5:KIB 0+* ,;)IB 39$,;)IB .+5'K:)'@B  5 F )'@B 7 
B ! 5='7 H
J
 I     
%8$
    -$%
¼¿ºyp1z|}~D9Qµ1p<³U¬sIz|s+*As}sQy,yp1s²jUAz[Dx1}«bx11yªz[D1}}x1UUs}ªys$«MQyªp1ss¨Qys1}ªz[Dº9«Ã¹¾s/Æ
sÂ«MQ
yªp1sQIz|a·f1sQr!U}z|yz|Uºrsyp1a1}/®
$ 
	   Â¤ Mâ   3¤/Ýa¥1£Ý>§9{|{|9¬}y1x1z|{|Ê$QAz[9«7AQs}}91yÂ1sys/rz|1s3yp1sQxr3s/,9«7Ias}}s}z[Ës/9pº1zÏrs1}z|U È
$ 
	   Â¤ Mâ   n¥ É§IsyxIÂyp1sµ´9«+yp1sAQs}}9}}azÅ9ysÂ¬z|ypºyp1s{|Q/µ{aQI1z|9yªs}È
$ 
	   ÂÝQ£    ¾Ý
 "_¡á¤j¢Ñ§µ{[{|9¬}yª*1syªs/rz|1syp1s1sz|UpaQI}9«73Ias}}È
$ 
	   Â¤ Mâ   3áá!¤jâ¢º§IsyªxIyªp1sQQA1z[µys}9«+yp1sIas}}¬,p1U}s9´z|}}sz]Îs­z|Ëyp1s/9{|{7È
$ 
	   Â¤ Mâ   $ Þ<¦9á
á¤9â+¢Ë§z|yz|}±µÑ9{|ys/A9yz|²Us9«Ã¹ËÆ #Iz| ¹ºaaQI1}¬p1z|p¸r$D´9s}7z|y!U}}z|1{|syIsyxIÂyp1saQI1z|9ys}9«yp1sIas}}¬p1z|4p­rnU´9s}yp1s/9{|{M®
 D  %( *%	"+
	4
    
S%'%'><$  
 
oKp1s±Uz|}}ªU$IU1{|s/r×z|}~31z Js/IsayzÅ9{
sQxµyz|Us¨aIs}}ªsa$yp1syI¬ «MU{|{|9¬z|1$sQxµyz|U1} !$#ID1Ñ9&%Ð
  	
 z[ºyªp1sz[ays/Iz|Q 

 z[ºyªp1sys/rz|9{|}*½MrnUIUz|1}4Á Y
Z
8
Y
[
 
			 !#"$%&	 '(&
	*)+-,/.0,1%#"(2(&
33.1	&
	 !1"4(!	+
	5.6&!$7.1	U1t
oKp1sDQ9{U9«yªp1z[}AU1{|s/rÉz|}7yªÎ1991I9¨QzÅr$µyz|U9« Êx1}ªz[1S!Ë91 #®jo_}zÅr1{|z]«b3Ux_1z[}ªx1}}z|U<³
¬sp1QD}s9}1Qr$9z|>½ Án} QxDIs9«79´ÂØ K  ½¿Ø z[}yp1s3}zs9« !Á®!aQ,yp1z|}Is/9}U<³a¬s1sÎ1s$aIz|
D1}yz|yx1ysÂQº3}sy9«yp1sz|ys/r}*½ f³/Á}x1p­9}Ð
   
	              	 a1   
	              	 
s$x1}ªs  {|zÅ´9s91As²QzÅ9yz|UË9«  µ®op1s²99{|x1sÑt8OUØ Kt3z|}9«Mys­x1}sÊÐ,z[y¬,z[{|{!s*1Dys­p<® s
}ªy4UIya$z|1z|yzÅ9{|z z|13³Uyp1sÂ¬s~Dz[²Ds±9º91I9¨azÅr$9yz|U9«  z[ºs/µ4pÂUz|ay9«+yp1sQIz|ÂQAsz[yªs/9yz|1yªp1s
«MU{|{|9¬z|1$/9{|x1{Å9yz|U Ð
     "!# 
  $      %       &$        ('*) # ) #    
oKp1z[},IQs}ª}/³UUrsQµU1z
z[yªs/9yz|U<³Dz[}Iss/9yªsx1ayz|{
¬sIs/9p3}U{|x1yz|Uºa¬s{|{DUz|1*!sUU1Â9«
r$µ¨QzÅr3xr×Qxr3s/K9«+z|ys/9yªz[D1}¬,z[yªp1Ux1y~Is/9p1z|1$}U{|x1yz|U<®
 " +4
%6  $  $  
  
 

oKp1sIs}U{|x1yz|U9«yp1z|}3IU1{|s/r ¬z|yp>¹¾s/Æ
sU1}z|}y}3z[.1z|²Qz|1z|1yp1s$1Qrn9z|¸z|ay¸µ}r$9a­y49}´U}9}
yªp1sQxr3s/K9«¶AQs}}¯®94pÂy49}´$¬z|{|{Uºyp1sU1s3p91º/9{|x1{Å9ysyªp1s²j9{|x1s}9«  ~z|­yªp1s}x1a·f1Qrn9z|
z|Â¬p1z|4pÂz|ys/Ú«MQr}z|y}7Qr1x1y49yz|U1}/³Uµ1UÂyp1sDyp1s/p91Âp911{|syp1s~s¨ap91Us9«<!QI1s/I}¬z|ypyªp1s
{|U}ªsy49}4´D}/®

£¤!	¦9£	¤/ÝËá~£#"Ý£¥¢+á<â_Ý
!aaUxs¨1Ur1{|sU³<¬sy4U´µs  µ}axr!s/9«1zÅrs1}ªz[D1}/®ºop1s$}y4Ax1yxIsµ«Kyªp1s*y9}4´º1a1s¸½EAs}sQyªz[1­
}ªx1a·f1Qr$9z|Á¬z|{|{<s3yp1s«bD{[{|9¬z|1­Ð
% *-,/. 7 5<9	 ?
 36587:79$3;)98<>=?;)'@4@$K?;< 	 A
 1 	 A
 ?:, 5
+)?6587*$
F ,$9$,
G
 *')$K?*) $<+5 F 8 $9 1 .$AIB. $A:D 7 
J
,:9/7+<,
G
.M9$?*@'@85$K.5'K-)'@   ,$9 F 9/73-96G 7 1 H$HDI1H$HD+J 
.M9$?*@'@85$K  5 F )'@   ,$9 F 9/73-96G 7 1 H$HDI1H$HD+J 
.M9$?*@'@85$K0*-,')   ,$9 F 9/73-96G 7 1 H$HDI1H$HD+J 
.M9$?*@'@85$K/39$,')   ,$9 F 9/73-96G 7 1 H$HDI1H$HD+J 
J
KM9$3$9$?;NM9$,
G
.M9$?*@'@85$K.5'K-)'@; E,$9 F 9 73$9$G 7 1-H+HD1+H-HDJ 
.M9$?*@'@85$K  5 F )'@; E,$9 F 9 73$9$G 7 1-H+HD1+H-HDJ 
.M9$?*@'@85$K0*-,'); E,$9 F 9 73$9$G 7 1-H+HD1+H-HDJ 
.M9$?*@'@85$K/39$,'); E,$9 F 9 73$9$G 7 1-H+HD1+H-HDJ 
J
  , $$%  %'
 
oKp1s*1ar$9z|z[}3}1{|z|yz| yp1s1zÅIsyz|U µ«K¼919«® sÂ1{Å9syp1s${Å9}y!Uz|Qy}z| yªp1s*{Å9}ªy}x1a·f1Qr$9z|1}/®
9pIas}}z|}{|Q/9yªsºQÂz|y}{|Q/µ{<QaI1z|9ys}91ºz|y}~µ´$z|­yªp1sQIz|<®7op1ss¨a4pµ1Us9«+yp1s!QI1s/I}
z|}1D1s¬z|ypºyp1s9/9sayAQs}}ªs}½b}ssÎUxIs®ÌUÁ ®
oKp1sx1}sº1Uy49yªz[D1}UIsyªp1s«bU{|{|9¬z|1­Ð
898;:%<=
>?
?
   7'   ) ) 	
	  %	&	) )+	-&.
$.-  4)) 			) )+	+,-.- $)+
	  " % $ !  "#$ 
npj
npi
(0,2)
2
(0,0)
0 (1,0) 3
(2,0)
6
(2,1) 7
(2,2)
8(1,2) 5
(1,1)
4(0,1) 1
j
i
North_neighbor
West_neighbor East_neighbor
South_neighbor
Coordinates of the northen neighbor Row of the northen neighbor in the grid
!_z|UxIs®]1Ð¨a4p91Ds~9«QI1s/A}!syI¬ss­Ø,sz|UpaQI}Ias}}s}
j
i
j
i
x(0,npj)
x(0,0) x(npi,0)
x(npi,0)
x(0,0) x(0,npj)
MeDLey  Notation Matric Notation
0 2 4 6
1 3 5 7
0 1
2
4
6
3
5
7
!_z|UxIs!®ÕÐ+z J
s/Is1s!syÀ¬ssºr$9y4Az[1Uy4µyz|UÑµ1ºyp9yx1}sºz|¸¹¾s/Æ
s
? 7+) .$)+* ,/.   )'@9 7 F 898K 5 E)+*-,/., 	 ?/7-) F ?;)?'N91 >)'@9 )+*-,/. ? 7,;)+*873+9$,
H
? 7+) <?  ,1 AED   )'@9 7 F 898K 5  , F 8 /<-5  *M?/7 ,>? 7 9'*-3/@><?  9/7,$?6587 H
? 7+) 7	
?B7	
   )'@9 7 F 898K 5  
 5-?/7+)M, 5 E)'@9 , F 8 /<+5  *?/7 * 3$365'K$<M?/7@>)-5 *2)9$, 5 ? *67+< IH
? 7+) 5". 9 ?B  7 	 ?B 5 . 9  B  7 	    )9;K  ?/7 *$,(5 >9'*-3/@ , F 8 /<+5  *-?879
? 7+) +*/)  78+K  ?;)9;K+*:)?$587   */)M? $F 7 F 89;K 5  )'@9 ?;)9;K-*')?657,
<-5 F 8$9:, 7 79;=I1. $A'D1 .$AD   3'587+)+*-?87, )'@9 79;= N-*1 F 9$,(5 7 * :)9;K296*-3/@ ?8)9;K+*')M?587 H
¼¿­»³ayp1syÀ¬9·f1zÅrs1}ªz[D9{Uª¯Q}7UAs}yQAsz|­3Uayz|Ux1Ux1}7¬¯z|­rs/rQI$9aI1z|1*yª*yªp1s~{|z|1s}/®
Ûz|yp ¹ºs/Æ
sU³
yp1s3}4Ursyªs4p11z ax1s*¬,z[{|{!s*x1}ªs¸s¨as1yyp9yz|yz|}1ss}}4UAyºr$U´µsIDy49yz|Uº9«7yªp1s
As«bs/Is1sr$Uª´QrUAsyypµyx1}ªsºz[» ½E}ss,ÎUxIs!®ÕQÁ®
$ ¥ ¤¯á
!¤/¥ 
oKp1s}p1s/r$9«7yªp1s*r$9z|ËIUQDr x1}ªsº«MQyp1sIs}U{|x1yz|UË9«7yp1s*Dz[}ª}UºIU1{|s/rÓx1}z|1yªp1s1s¬ «bx11·
yªz[D9{|z[yªz[s},9«Ã¹¾s/Æ
sÂ9«¶aIz|a·f1sQrD}z|yz|Uz|}yp1s«MU{|{[9¬z|1ºÐ
 ?/73 F <9   7 5'<9H @    % @9 )-*-,/."7 5'<9 
 ?/73 F <9   7 5'<9*2!#IH"@$@    % @9 36*-,$, 
+K9$,:9/7+)?87@>)'@9 )+*-,/. 75'<9
,8)$K F 3;)E7 5'<M9
;N:<+*')+*
5 7?;)?6*$?+,'*$)?$587 
+K96*')?'587  @+K?1-9  Y
Z
8
Y
[
 
			 !#"$%&	 '(&
	*)+-,/.0,1%#"(2(&
33.1	&
	 !1"4(!	+
	5.6&!$7.1	UU
+:*1$3 F   ) * ?-9 1 <+5  *M?/7 9 
!5
< <+*)+*   7  7 79;= 
5/)98K+*')?657   *-3$5(8? 
+$*1:3 F 6*')?657  <?  96KM9;73-9 
0)3 @ *87@9  8 5'K:<9;K 
3:@?$9 	  878+K  ?;)9'K+*:)?;7  +*2)  78+K  ?;)9;K*')?65'7 
  	 !5 9  ?/7  <?  

 % 9:,;)(5 36587-N9;K@9/73$9(*-3$365K$<?87@>)+5 )'@9 N+*1 F 9 5  <? 
ÂÝ1¢¦9¤ £	GáÄá	±£#"Ý¤/á<¦9Ý1â 	+¤¯ÝÖ¢
¼¿yp1z|}U9a91p<³¬sIs}say<yp1s7²9UIz|Ux1}<AQs1xIs}_¬p1z|4p3¬sx1}sz|3yp1s7}p1s/r$µ«Öyp1s7rn9z|IUaUr-Ð

 G£	E¥ % U¥1£	Eá +¤¯á<¦9ÝÖâ 	¤/Ý §9{|{[9¬}ynz[1z|yzÅ9{|zs²jUAzÏµ1{[s},x1}sº}x1p­9} 3³ !®Å®Å®
3¤/Ýa¥1£	Gá   
!¤ Mâ<Ý ¤/á<¦9Ý1â	¤/Ý §µ{[{|9¬}Âyp1s/Is/9yz|UÊµ«yp1s­QAz[<³,z|yºz[}Â1U1saÊ/9{|{[z|1Ûyp1sº«MU{|{|j¬,z[1«bx11yz|U Ð¹­Æ #Iz| »As/9ysQ½E1zÅr}4ÁÈ
3¥ %b¦#	 %E¥1£	Gá    DÝ   <â<á >¥Ý ¤/á<¦9Ý1â 	+¤¯Ý>§9{|{|9¬}7yª1sys/rz|1syp1sys/rz[µ{[}9«<s/9p$}x1a·f1Qr$µz[<®¸sºAs}sQyz|Êyp1s«bU{|{|9¬z|1­yp1sÂ¬¯­9«/9{|x1{Å9yz|1ys/rz|9{|}9QI1z|1­yªºyp1s$ÎA}y1zÅrs1}z|U<®
op1s/9{|x1{Å9yz|U­µ«+ys/rz|9{|}~µQI1z|1yyp1s}sU1º1zÅrs1}z|UËx1}s}yp1s}Ursys4p11z ax1s$È
/!#  K?6<  	365-5'K-<, 	 < <+*:)+* B 3$5$5'K-<,
 
?  	 .9$?*@@8 5'K  0*-,6)C 2!#  	 ;1-+  . 7 #1#

G
7	
?  .  <?  ,1 ='D 
5". 9 ? E365:5'K$<,1,=$D 
 7	
? 0 
 7 	 ?  5 . 9 ?  7 
?  0 
J
9$,$9
G
7	
?  . 4	 <M?  1 ='D  0 
 
 	 .  <M?  1 ='D 
 
5". 9 ?  .  7	
? 0 
 7 	 ?  .
J

£Ýa¤/¥1£	Eá   	¥¦µá¡  ¤/á<¦9Ý1â	¤/Ý.§z|yz|}~arU}ªs$«fIQr×yp1s«MU{|{|j¬,z[1n{[aU Ð
-5'K 	 ?/7+)>?  5". 9 ? 4?   7 	 ?  ?  

+5'K 	 ?/7+)  5". 9       7 	       

7 79;=I1 ?;DI1  'D  =IHA$C 
 	 < <+*')+*   7 1 ? :0;DI1  'D  < <+*)+*   7 1 ?;D1   08D 
< <-*')+*   7 1 ?8DI1   -0/D  < <+*')-*   7 1 ? 0/D1  :D  @ 
/@ 
  1 ?;D1  'D 
 
3¥ %b¦#	 %E¥1£	Gá   â 
7Ýa¤/Ý¦9Ý ¤/á<¦9Ý1â	¤/Ý §±z|yrnU´9s}z|y$!U}}z|1{|sºy/9{|x1{Å9ysºyp1sÂ}xr©9«~yªp1sº1z J
s/Is1s}syI¬ss  91~Ø  9«~yp1sº}sy9«yp1sAQs}}ªs}/®!aU{|{|9¬z|1 yp1sºs¨ays1}z|U.}x1UUs}ªys>yª¸yªp1s
Iss1sp91ys/³D¬srx1}ªy}ªy4UIyQÂ1s{ÅUIz|1$rs}ª}49Usµ«ÃIs1x1yªz[Dºz[Ëyp1sU{|{[syªz[²Ds1{|Q´Ð
3651$9:3;)?8N9
G
& ;K9;< F 3$9  )'@9 KM9$, F ;)>5 365  
 F )+*:)?$587 =? 89 K9;)-5 F K'79;<>)+5 * ?/7,8)+*873$9:,
G
898;:%<=
>?
?
µ  7'   ) ) 	
	  %	&	) )+	-&.
$.-  4)) 			) )+	+,-.- $)+
	  " % $ !  "#$ 
 F  <M?  E,$9 F 9 73$9$G'<? IB ! 5 9 B 0 B /!#  7 J
 <?   <? 	9;K9 73+9
9;K>?/7,8)+*873$9
 !5 9  )'@9 K9$, F ;) 5 )@9 , F 5  <? 
J
J
 p1z|4pr$U´9s}z|y!U}}z|1{|synx1}syp1s«MU{|{[9¬z|1«Mx11yz|U Ð¹­Æ ~{|{ÅIs1x1s axr 1z]«4½MÁÈ
 <¦"+¥ 
Ý   ¡á¤9â<Ýa¤ ¤/á<¦9Ý1â 	+¤¯Ý §1xIz|1 s/µ4p©z[yªs/9yz|U<³.s/9pIas}}0/µ{[x1{Å9yªs}01s¬ ²j9{|x1s} 9«  «bQ    	   
	 91     	   
	 À® opQx1}¯³ºs/9p Ias}}Ûx1}s} yp1s 1{[a´ !Ì¼ÚØ !_zM³Ìz % !¼ÚØ !a/³]~! %ys/À«bQªrz|y!e}*{|a/9{/9{|x1{Å9yz|U1}¯® oKpQx1}/³Ãs/94p.y49}´x1}s}$1xIz|1 z|y}
/9{|x1{Ïµyz|U1}7yp1s,²j9{|x1s}1Uys{|U1Dz[13yz|y}79¬1{|aY´3}x1p9}   $  ³      ® p1s/Isyªp1s1ss>¯«Mys/s/9pz[yªs/9yz|UËyºQr$r3x11z|/9ys3yp1s}s²99{|x1s}a­s¨a4pµ1Us*9yyp1saI1s/I}syI¬ss¸yªp1s
{[D}sy4µ}4´U}¯®
¸sUz|²Us9­s¨1Ur1{|s39«7Qr$r3x11z|/9yz|Uº¬z|ypËyp1s*Ø,QIyªpº1sz[DpQ!Q®op1s3Iz|1z[1{|s$z|}yp1s}UrsD1s
yar$r3x11z[/µys¬z|ypyp1s$aUx1yªp<³ s}y91 9}y1sz[DpQ!QI}/®oKp1s}ss¨a4pµ1Us}~1z J
s/U1{|­D¸yªp1s
{[s²Ds{<9«yp1sUaysQyª}79«yp1srs}}49Ds}½bQI1s/A}4Áyns¨Qp91UsU®
?  	 .9$?(@'@8 5:K  .+5$K:)$@ 1 /!$#  	 ;-+  . 7 #1#

G
/!#  9/7+< % -  75'<9  .9-?*@:@85'K.5'K+)@  	 < <*')*B 7 1 5". 9 ?B  7 	 ?;DI1  7 	  'DB.9$?/@'@18 5:K  .5'K+)@ 
 
/!#  ;9$3;N 9 K5   7M5<9  .9-?*@:@8 5:K. 5K+)'@$; 	 < <*') * B 7 1 5". 9 ?B  7 	 ?'DI1  7 	   M0;DIB .M9$?*@'@85'K  . 5'K-)'@ 
 
J
 D   "+%'	
oKp1sIUQªUr$rz|1rsyp1a9}ªs$U$QAz[a·f1sarU}ªz[yªz[D{|s/91}y*3²Us/I39yxµ{1U9{|{|s{|z /µyz|U­91$p9}
yªp1s±91²99ay49Us9«¶r3x1p1z[1n¬s{|{<yªp1s~{|a/9{+rs/raIx1}sU®7op1ss¨1Ur1{|sIs}saysÂz|­yp1z|}p91ys/z|}~/9}ªs
¬,z[yªpºyÀ¬31zÏrs1}z|U1}/³11s²Us/Ayp1s{|s}}yp1s1s¬ «Mx11yz|U1}9«7¹ºs/Æ
sÂ/9º!sx1}sºz|­yp1s/9}ªs9«¶ID1{[s/r
¬,z[yªpºy4Iss1zÏrs1}z|U1}/®
oKp1s~Qrnrx11z|/9yªz[D¬z|ypº3Ias}}9«¶9´¹ËÆ7v» Ø ~Æ_Æ 9{|}$r$U´9s}z|y!U}}z|1{|syª*91}y9z|
«fIQrÛyp1sU11z|yz|U9{Uyªs}y}<y´U19¬z]«yp1s7Ias}}<s¨az|}y}Q
1Uy¯³/91D1}sQx1say{|9{|{[9¬}!syys/
{|sUz|1z|{|z[yI
µ«+yp1sIUaUrº®
¹¾QIs9²Us/³¯yp1sx1}sµ«yp1sIs}sy1sz|UpaaI}7r$U´9s}z|yU}ª}z|1{[sy«f9z|{|z[y9ysyp1sIUQªUr$rz|1®<op1sx1}s/
}ªp1Ux1{|­¬QInU1{|ºy$1sÎ1syp1sDQysay}9«7yp1srs}}4µUs}y$ss¨a4pµ1Us<®°9¬s²Us/³19},}p19¬ºz|¸yªp1s
s¨1Ur1{|s1s/9{|y¬z|ypºz|­yªp1z[},4p91yªs/³Uyp1sx1}ªs/r3x1}yy4D´9s~z|ay$9Ux1ayyp1s1z Js/Is1s3syI¬ssyp1sr$9yIz|
1Dy49yz|Uµ1ºyp9y9«7¹ºs/Æ
sÂQÂIs}sayz|1yp1s1Qr$µz[1}¯®Å®
Y
Z
8
Y
[
 
			 !#"$%&	 '(&
	*)+-,/.0,1%#"(2(&
33.1	&
	 !1"4(!	+
	5.6&!$7.1	UU
  ?; "> ;
D9{|{|s{AUQUrnrz|1ºz[}ÂrQIsÂQr1{|s¨.yp9Ê}sax1sQyªzÏµ{/µ}s}/®>¼¿11ss<³y¬~Iz|ysºUµ{[{|s{IUaUrº³
rn9QyªQU{|}7UAs1ss1sËÐ+{Å91Dx9Us¬z|yps¨Q1{|z|z|yU9{|{|s{|z[}rº³UyaU{|}9«
y49s}791²az|}x9{|z/9yz|U<³Us²99{|x9yz|U
µ«s/Ú«MQr$µ1s}/³Qr$r3x11z|/9yz|U3{|z[ªUIz|s}/³UsyªU®+v1s9«yªp1s7yU1z|}9«yªp1sK,717,ys/Ur¾³/yp1s1s¬Ê¹ºs/,·
ÆÇsº{Ïµ1Ux9UsU³!z|}yp1sQrU1say¬p1z|pµ{[{|9¬}yp1s}ªsz]Î/9yz|U9«7yp1sQrnrx11z|/9yªz[D1}«ba1z|}y4Iz|1x1ys
/µ{[x1{Å9yªz[D<®
oKp1s UQ9{9«yp1z|}º¬a´.U1}z|}y}ºz|És¨as/AzÏrsQyz|1Ûyp1z|}­{Å91Ux9DsµzÏrz[1ÊyªÊ²j9{|z|9ys yªp1s¸s¨az|}yz|1
D1s1y}~91ºyIDU}ss²DU{|x1yz|U1}~91ºs¨ays1}z|U1}µ«¶z|y}sa²azÏAUrsay/®7op1ss¨as/IzÅrsay49yªz[DUAy¬9}
/DIz|s$Ux1y¬z|yp1z|Âyp1s«fUrs¬a´9«+3U{|{Å9a9yz|U$¬,z[yªpyp1sIs}s/DI4pn{ÏµQµyQI3z[º1paa}z|}½¿Æ<7¹Ë¼fÁ9«
yªp1s ~°³Öµ1ºU1}z|}ysºz|ºyp1sx1}sµ«Ã3a1s9«+1z|Uz|y4µ{<}zÅr3x1{Ïµyz|Uºx1}sºayp1s1paa}z|z[}ªy}/®
oKp1sºs¨Qys1}ªz[DÊUIyµ«±yp1z|}${Å91Dx9UsÂ¬Kµ}z|Qyªs11s ysIz|pÊyp1sºz|1z[yªzÏµ{sQ²azÅIUrsay/³yªrnU´9s$z|y
!U}}z|1{|sy1s}/Iz|sQr$rUx1}x9{UAU1{|s/r}+s1Dx1Qys/Asz|yp1s7Uª9{|{[s{|z|}4r 1Qrn9z|<®+op1sÃÎI}ys¨Qys1}ªz[D
As{Ïµys yºyp1snU{|{[syªz[²DsQrnrx11z|/9yªz[D1}$È¬s*AUU}ªs>º1s¬ 91IQ9p¸µ1 1s¬×«bx11yz|U1}9{|{|j¬,z[1
yª>}!sz]«b 91 /UªIÊUx1yÂyp1z|}ºyÀasË9«Qr$r3x11z|/9yz|U<®(op1sË}sU1 U1sIs{Å9ys y.yp1s¸rsyªp1Q1}Â9«
1sarU}ªz[yªz[D$9«
Îs{| ÈU¬s~p¯²UsQr1{[syªsyp1s,1sÎ1z[yªz[Dº9«<yp1s~ra1s~µ«Çz|ays/IU11syªz[D$s¨Qz|}yªz[1!³Qyªp1s
AUU}ªs$«Mx11yz|U1}~rssyªz[1nyp1s~1ssË9«¶911{|z|/9yz|U1}9«+yªp1s}srsyp1a1}/®
898;:%<=
>?
?
D  7'   ) ) 	
	  %	&	) )+	-&.
$.-  4)) 			) )+	+,-.- $)+
	  " % $ !  "#$ 
   
<= :  2
!]ÍAx1Us/9}D&%*¼®
ÍIx1Us/9}/® yz|{|z|}49yz|U1s$r1zs1Qr!U}z|yz|U1s1Qr$9z|1sU®o_sp11z[/µ{7IsQAy/³¼f,¼f
³
t/UU ®
!]z[{|{|U­  % ®
z|{[{|U<®Â¹ºs1{|s Ð ,}s/Õ} Ux1z|1sU®o_s4p11z|/9{7AsQIy¯³»,¼fØK·À»Ø~,OU¼fØ¼M,·ÀÆ
Qª9z|1sU³!as·
IxUIºt/D 1®
! !aQIxr U&% ¹­¼!aQIxr¾®  	 !  Q 
,1    
	 -,   "/& ®¶Ø!Ê91º!*³
t/DU1®
! #p1z %ÂU&%*® #p1z %!® # - ) 	&!	  )+  ) 	 	 -
3	  -&	*)+ F  )+   (- )  .	
,  4&	 		P.0-
 )+ ¯®¶ÃpÉyªp1s}z|}/³°~ÛØ~91U³1Æ<¹­¼ª³1Ux1z|>t/DU1®
! #IU1º9 % 0® #AU1<³j,®/Æ
x1}4´913*®/1´ªs{[{|xrº® 
	 -, Q9   
-5)  (  ,/ 3	-,L 	2*20Q  ,  	 -,   "4-& ®¹­9}}A·À¼M1}I·Ào_s4p<³_t/U9®
Y
Z
8
Y
[
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